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^ (57) Abstract: A small-sized antenna apparatus with wide-band frequency characteristics suitable ("or loading on a mobile com- 
*2 municalion equipment. This antenna apparatus comprises a platelike radial clement (radial plate) and a ground plate opposite it in 
1^ parallel. The power Teed section is located nearly at the center of the rim edge section of the radial plate and supplies a high-frequency 
f-*. signal. The short-circuiting section short-circuits the radial plate and the ground plate near the power feed section. Two resonators 
© arc formed on the radial plate by providing a slit in the rim edge section nearly lacing the power feed section. The coupling degree 
of the two resonators is optimized by adjusting the shape or dimensions of this slit or loading a reactance clement or a conductor 
© plate on the slit. Thus, a small -sized and short antenna is obtained with suitable characteristics. 

O mm*] 



_02075853A1J_> 



WO 02/075853 A I IDHimiinUHMIID 



(57) £ft: 

T>x^-^e 0 yftHtii > fittStW*^ (»»«) 

Six 5. :»x !/ ? n»«««^ifeiMt5: it i o . *fctt* 

i 02075e53A1J_> 



WO ((2/(175853 



1 



PCT/JP02/02454 



m m m 

7>ftli 

mwL%<m®m£h<Dtfw.£L\,K z\nz<Dmm\zmMznz>7 
m 2 8 \z^L-tz7>^i-\z. m^o®mmmzmmmmt< 

20 KM*^^Sfit1S<h^-r^) £<tl«gMl 0 1^2 8<D<fc?£jIS 
&P B m£&ttTWl;:lBtt$ftT^3o I2 8l;ifj;3l; 

mmui 0 1 0 o©*#s «sfe{t 

Cl&m^l 0 2 S^lT^StlS. 0 0±Tl&«^jfi^{d 

25 &3&<hfi^1£l 0 1 £ffi|fr«l 0 3 !CJ:D**bTKJiai[Wfc**T 



BMSDOCID: <WO_ 02075BS3A1 J_: 



WO 02/075853 



2 



PCT/JP02/02454 



us. 

tioi©Jtl©ii:#m. Ifc^oT, «gcft*t5«^cft 

L*l/«t3W6±BO«j*©7>^^-t4, ftStfil 0 0 tftJfifi 1 0 1 
£®MHI*, Mil 0 i^©»W«i 0 0©»IfW2<ft;5t 
10 7>7-^-©«»JS:«rtt*«*#*K:«R*«lftfc:**. cti^rot 

>x^-*lS^T^ C t * 1 W if * . 
*^0J07>x^-ggtt, 

20 *»*OHia*SfcttiB*t«»tfc»*«i:, 

£© 2o©#figW©e££43«ktf&*Wfcfi»»©&«#W*£n 
25 5. 



<WO O2075853A1 J_> 



WO (12/075853 



3 



PCT/JP02/II2454 



£SIR (Stepped Impedance Resonator) 1gjt tT5 £ t H«k 9 , 7> 

5 (2) X U v h«0-«**««fc*<»*"f* CtfCfcD, 7>X 

(3) Wttfttt 5 *^l/T7 U y h«*S&< 

£ 5 fctttt* £ tic J: D , 2 ^©^^©^-^©ilg^H 3 

10 (4) XUy h«©«*«£WfcJCA*::£fcJ:D. 2o<d#HS§Fb1 

© ts^« t mE-r * c t *»t * * . 

(6) fc-tt«tt#sfce-tn6©jg^ft:©aa*±^*iiK: 

(7) »itffit»ii!ifit©mi0$iHi*^ajc-r5^tic«to, 

©»**&# Sift '» 5Ct#tt5. 

(8) *U y h»*SV» EfclC J: D, 7>^ 
20 *0j£»*fcSJ:tf*SHli#T#S. 

(9) 2 0©*«»©-**fcttW^O-»fcJ**ttti«D«teU7^ 

ft: t^ftic^fS-e^s. 

25 £tlC«fct>, 7>5^©j£#ttft;fc!fc5fc«S££«:£gK:fc&n*«k'5 



WO 02/075853 



4 



PCT/JP02/02454 



(11) 'J7^^>7if&^S, Sfctttt©M#£bfcXl'* 

(12) e-&«t 2o©*ibs©^3&< tb-^zmmtz :tci 

(13) LfcXW^ >h*U— if— t»W*«*fflv>T* 
10 fit, xp^>h©*ftffiSP8-r*c:tfc«fcD. «iH#©7>^?- 

(14) XU* h***+T!llT¥«K:£tfcU $ fcfe- 

(15) 7'j?h«H | l'T»Ti!«fc»ftu »8snfc*n*n 

T, 



BNSOOCID: <WO 02075853A1J_> 



WO 02/(175853 



5 



PCT/JPO2/02-I54 



(16) hffiCDttjAtf&Sfftt (glfi*) 

(17) MESXU7hW*J^?»M ffilgS) £$Sil& 

(18) X'J-; h«8*ii4'T7jSl#fiSII!li«2*JSSfi!fc»te$-B: 

15 g (I2gtt) Sl7U?bO^S2MC»ild. 

tf<>^0*>X*«ttjll£fcH:#jfc?-*. 812 XL) y h*«JB2«« 
&»o T**£#* 1 » 2 #JfigfcfcHT* 2 

(19) 7 'J -7 h^©r B ^<fci;S{W1Stjgai£<!;OK© / >^< t 

25 (2 0) WB*JB»©»**>7>^»«tr*!ltlcJ:0, 7>? 



PCT/JP02/02454 

6 

mmoffiw&mw 
m i a, *%w<Dg:Mm i c*w57>f^8io»aBT*s. 

5 B2 (a) fit, f*«|07>ftgi©AAVSWR0MS^ttt 
0 2 (b) tt, *Hi©^IMll:*it57>ftSgOAAVSW 

io H4t2, 1311©$% eg 3 iz&tfz>7>7"}-mw<D&mm~?$>z>o 

m 5 tt, *»ffl©*8«4C*»57>ftSi0»«HT*5. 

i6lt *5EE©£«lfl5 fc:fett57>x*S*©#«HT?*S. 

H 7 te, *mW<Dm$&m 6 C*W57>Tt8tOflffiBT?»5. 

H 8 tt, .*589i©*iS09 7 £&W-37>7x8B©M«illT&&o 
15 19 (a) *±tf8 9 (b) tt, *58WCD^IJfi«8fc*tt57>5 L ± 
gg©#4«ElT'&3, 

I10H *SBE©*J6W 9 £:fctt57>7Tg«©£**&!3T;j&3o 

Blllt *5BW©£JI5fcl 1 0 l;*^57>ft8i0#HiaT*5, 

H12U, *3§91©£iSf!l 1 1 fc^t37>7T8B©&*SElT&£. 
20 0 1 3tt. #©#^tt£LfcXl/*>h©fl-fllIT-a53. 

11411 *58W©H1&« 1 2 C£tt57>xxg«©M8l0T*&S. 

0 1 5 «, *389§©£*ie!l 1 3 fcfctta7>xxS«©»»HTifc*. 

H6B, *%w<Dmmm i 4 fc*tt-&7>xxgB©&«LEn?i&s. 

0 17 (a) iSitfEl 1 7 (b) fit. ogftftj 1 5 fcfcl*57 

25 >T-xS*©Sl-£Bn?»*. 



WO (12/(175853 



BNSOOCID: <WO____<B075853A1J_> 



WO 02/075853 



7 



PCT/JP02/02454 



Hsu, ^mo%mm 1 6 t*H-s7>T-^-s«oi*«HTf**. 

1 1 9 It %.mW<DmWi 1 7 7 ^^gfiOi^lT&S,, 
H 2 0 1 #893©* HEW 1 8 Kl*SttS7>xtS«©j*fllHT»S. 

02 1(1 *589!©£iSfll 1 9 t*WS7>5 l !f S«04*aHT?*S. 
5 12 2 1 2tSflA*> F/17 7^;i/*©[iI&llT2&5. 

12 31 M^JIWIiSSO 2 ^S^S/O rVtX7*;l^©BHHST* 
5. 

12 41 fi*«fc»*»H0E*fc*flS3*fcfc#©7>7-?-©A 

10 12 51 &IIi§Pfl©IEilt£^ft£l±fc££©7>7^©A*'l' >tf 
-^>7#tt£^-riT-fcS. 

1 2 6 1 1 2 7 K*bfc«ftt©JBll3tK«L/fc*l89i©7>x^S« 
©#4*i0 Tf ft*. 

12 7 1 7'J y h«©^Sg{b;£ii:fc£S©#fiHS»:©«* 

15 ititsb^. 

12 8 1 WJ07>ft81©Mlt$5. 

20 i i \$*%w<Dmnm i ii*^57>ftstsst. 

25 nfcJU&»4*»RltSnT. ■*©&*£# V^TftltSl SJEfcJRlBfcU 



BNSDOCID: <WO 02075853A1J_> 



it 

WO (12/(175853 PCT/JP(l2/02454 

8 

set, n»iRi<ommmt:m%U3 tv&Mfot z>w\z. 

5 Jgj^UT^S. «T» #«»5*J:tf6*"t-*i*ftJ8l*i:tfJK2# 

* n m m <d 7 > x x s b t «: * © k w- * y * ; u * n s& is ft 1 © 7 x d s> 

x£©^£ft«ffi£fa$£LfcV>j&*, Mttfttttttt£®ftAtt*%OM 
«tt#*S«!>*»-««T**. ^SD, 7>xx©Jii&$:#ft£;2;# 

E ITIt £flfJ£St 1 0 0 2 C»IT, #JS§§ 10 0 1 *»ittf!llc, & 

isi o o otimm\zfeMznx\,*z. 
023 tt^nsafe^jiwipMB p f iz^m^mistc®®**?. 

WBHC*V»Tft«r«ttl 0 0 2 (i> 7>xx0tt«*J£S.fc»fcLT^ 
20 S„ 02 3 0^5<JraHll7^;P^©fl|jSttt, -€-©*lBil*»*Sj»[» 
KT*j£L&S'&, f©ftfiiSS4^0 1ifilITf50T 1 7^;l/ 

y -< <Dm&\Z&VZ> 1/4 $tft*iS§§£ rau^^;©^tgi§S7>T- 

25 soi^ i;»it-3M££7 >xx®»-&fc *> ffl ^ 5 -i^t'isfc'inft 



BNSOOCID: <WO 02O75B53A 1 J..> 



WO 02/(175853 PCT/JPII2/02454 

9 

123 \Z&ttZ>#M$g 1 0 0 6 33J:tf 1 0 0 7 t, -tn-efHRawK: 

W6*t, un6©tt»SfiSti:ftTB2 3 ©H^fi^E 1 0 0 2 (Iff 

— 12 3 K*fJ5*IS 1 0 0 6 ^cfcU: 1 0 0 7 BH 1 KfcttS 

10 El 2 3 ©3 >x>+t" 1 0 0 3 tt, HlO^'J y h»7KioT*M 
5 fc 6 £ 3 3 >T ? >+)-tC, S2 3©a>f>-!tl 0 0 4li, H 

l ©*&*»3i5«fctfffitfr«4 toHO|g«"d" fc««r***4te , bo 

□ > x > * t ft IS -3 ft 5 Z £ ffi X' * 5 „ 

15 e.t>T. 

SHHUfcB 2 3 ©B P F@K*JE#*fl2TS^j£SfflVi*. 
02 3 >x>1t 1 0 0 4tt, *©g*ttfciifljfc«fc1-* 

^i(i<fcO> 7-r;p^©A^-r>tf-^*>x*5 0 Qti^st§:i 

20 3 1 0 0 4 (D®mmz#fctZ>1r&m®3 £W.^ 

El 2 4 fc. >br-^>^©H»»«ftttt^ 5 *x+- 

- h±TR©i»£fia< . n©03^&EBI "d" fc/hS <t5iltl:J: 
25 D, d©n«E12 4O101 0©«fc5K:/jN£<fcD, 7>xx©A:*K 



BMSDOCfD. <WO 02075853A1 J^> 



WO 02/075853 PCT/JP02/02454 

10 



a»fc, mm "<r *±g<-?2>zt\z£V), £®pmia2 401009 

ifittfrZ. oSD, Sgll "d" *Vtttt&Z.t£.£Q7>7-i-®\l3'( 
5 >t°-^>7£ 5 0 QKifio'ttS C t^pJtgtfcS. 

123 KiSttSn >x>it 1 0 0 3 «*-©&M£S$J&fifc1-S £ 
t Hck 0 7-r ;i^©»iMf**ftl£#*fls1-* ^ □ >x 

>-y- 1 0 0 3 Otlfl^«T57'J ? hg|5 7 ©41 "w" SSEft $ t 
*©7>x^©A:&^>ti-y>*©Jll*ftfctt&Wj£U&«*Sig2 
10 5 (C^fo 

7>7-±©A*K >tf-^>;*©fl«««$tttt, *S»5*«fc^6 © 
*« • Tfft*aSfcS»&*#TT?, 7 'J y h«&a«*l6HT?gBfls$ 
tfctt82 5 fcwbfc±5»*HO»»*Jf <. una, 7-y;v^ 

15 

iroSfllOlO, 1013 ©£3 t7>7t®AA'f >tf-^>7© 

^©.fc^^^fi^fijfflbTs i©7 u ^ m»7 ©ft*****;?- * 

tCcfcD, II 2 5 t*W-5jffa©VS WR©R 1 0 1 2 (H2 5t*WT 
&VSWR=3©R) Pi-emXOD-'t Xt^Si^&AA-f >tf-^> 

25 CSft^SftMSftST^tSIStftS: £/SJnJfg£&3„ 



BMSDOCID: <WO 020758S3A1..I_> 



WO 1(2/(175853 



11 



PCT/JP02/02454 



fc*. 0 2 5 UStta-f >£-^>7,#14l 0 1 lOiS&fcSf&tt 
«**fifc*a-r*fcftfctt, 1 1 fc*5tt*#fiS 5i6 ©*igjia« 

«t 5 C 7 > x x fc © I £ fr £ fr 5 . 
5 0 2 (a)KtE*0Jil,Tl&iJI|Lfc«$j£Fll7>xx©VSWR©fl 
&*<fttt*jKU 0 2 (b)fc*£J60!l©7>xxg«0V SWROfflS 

v s w r < 3 £ -r m fcmmm * 7 > x x ©#*« 1 1 Tjeerr * 

t. **JE^JCD7>xxSMOl : «'liItt^5fe0yCJt^*lJ3ffi©^«*i2: 
10 f lTH5itW5. 

fcfc, *^S0O©7>xxWu 100t«Ht57>7n*5^, 



15 (^fl&0!l2) 

0 3 tt#§Si»©IH60! 2 C«t57>ftifi*St. 
X'J y hgB7 ©JBtfSBfrT^JRfrs &4S3§ 5 £6©^ 

UlCitfcUIR (Uniform Impedance Resonator) ^fc^bS 
IR (Stepped Impedance Resonator) Jfctf^SSftT^S. &ig§5 
20 ©*B#-JfcfcU I RJB«©«£iJfc«bT, #J6g©«Sjfc«f'T!Ml/ 
fcS I RJB#©«-&£iU>TfcI\ *SifiSg<t5:it*ttf5. 

^«f€:fTofc^^r, S IRJgttffSCilCt?), 7>x 



25 



:WO 02075853A1 I 



WO (12/075853 



12 



PCT/JP02/02454 



£&, #S»5*.fctf 6 03**&<£t>-*£«^*8 i©MHft 
10 AS £ tick D. 0 2 5 tt$7 >xi-A:*K > tf-^T. ©J3&$: 

15 SS&«8 l fcn— W±lciJ«1-*J:i:K:J:D*at«^r> 

20 (HiS^5) 

m 6tt*»W©*Jim fcJ:*7>r*g«*5ST. 

25 (£2601 6) 



WO ((2/(175853 



PCT/JPII2/02454 



13 



7'J«;h»7*s, 0 8 © «fc o tiafiOUSSnt, *SS§5t6© 

126 l;S1-7>ftgtl:*^T, X'J ^ h«7 ©SS#M*lBjl 
±T?*LV»»&K. y MS7©g$&ALmm£jeLfcfc#©#JI 
•WiSJSOlEft&BI 2 7 fcwT. ICB*6. r-ffi7©ft2£l 
15 mmlft^ffctt. 7>Tt®ftlSSM7 0MHzIftt5: 

(USE 00 8) 

09 (a) «i«B9 (b) \t*mM<Dnnw8 iz&%7>Ti-mw 

20 £^"t~<, 



5 




25 



BNSDOCID: <WO. 02075853A1. 1_> 



WO 02/075853 PCT/JPU2/02454 

14 

(HMM9) 

5 fttt, IS^S8^X'JyH9tlOO**36^TiST*5. 
(HKStfiJ 1 0) 

mil a, *%9i<z)$ttfl i o t±57>ft8iest . 
io mnwi 2o±wic*it*i*'TiBic**«2ft*n*n»i* , r*. 

15 5tlftt:t^f5. lfe#,T, ^©7>x-tgfitt. HI ©7 

20 S6t, ±>£©^SIT. SHtttl 2S, R«#t«tt#oa-&flEt* 
1 1 ) 

Hl2tt, *aH0ftttffll 1 1 fc<k57>Ttiim. 



BNSOOCID: <WO Q2075B53A 1 J _> 



WO (12/075853 



15 



PCT/JP02/02454 



zzttfx-tz. 2*>\z, 5 t(Dm\zm2 ©u 7^ 

5 >7.*^ 1 8 &#JJ0l-^>. £©££££19. &#Jf3§©#HJil 
(HffifliJ 1 2) 

10 B14H. *fS«0*160il 2 t«k57>ft8B*St. 

#&$5 i 6 no9faoi»«ft«ff i ©#©#^«©3>7 ; >-y-2 1 

H2 ©#©«^«©3>x>-^2 2£JB&U #J6g6£8tf!«2©M 
HI3 ©#©®^^©n>f r >*2 3 SJBjft-ra.- :©:iCJ:9, J£ 

0 l 3 C:fewsi*0tt»tt0:3>7 2 >li'2 l ©^fe, #©fi$ l, # 
>5 i >U-0«f*fll3&JftSSn4. 

*©ft£l«, »f— t»W*«a2fci0, ilgT*3o il? LT< 



25 



WO 02/075853 PCT/JP02/02454 

16 

(mmm 1 3) 

12 1 5 te^mwommm 1 3 ci57>ftit^st. 

C107>x^St*fc*V»Ttt, #S«85 £6M©tt£*tt, Sgl©V 

5 StlS. #jgg§5©M<hjfS!i1£2 £©P B 1tC> Sg 2 © V-f * PX h 'J y 
75-f >2 5tfttM1snz>Zt\z£.V), ^Sg5®-f>e-^>^#tt 

Xfsij > 7>X*7) 2 6^#in£tt5o -£©*£££ 

l 4) 

15 C©7>^±S*fc*V»Ttt, £M§§5 t 6 OBfc?*; T'ISfi 2 7 #H 

20 SHR©7>7-^-K«-fc*ViT, *i8»IBOBfa©tt^flE*#5&ftlc. 
3.1) >y hSB7 ©iH&PSI-^iO t>. ^y^BfiOU 7**>X«*«fc 
tf*Stt«*SE35bTWS1-*** t «fcDJ!**WT*Straii9K#SSStt^ 

25 (ftttffl 1 5) 



BNSOOCID: <WO Q2Q75B53A1 I > 



WO 02/075853 PCT/JP02/02-I54 

17 

017 (a) fcittH 17 (b) tt, &ftVi<D%mm 1 5C±57> 

cut a. *jsi§5 sittexmse (D^mmtm^ms 
\mmm 1 6) 

H 1 8 «# 58910*115 W 1 6 {'ct^.7>x^gl^^f . 
(&fiB0g 1 7 ) 

m 1 9 tt*3S9!©Sli6«y l 7 Ci47>ft8ISit. 
20 CtTftt, *»StR»fcX'J y r>»7*»ift'frTT*HMKfc»'ftU 
J6l*±tfJB2*U y h£^/&f 3. » 1 *<fctf» 2 * U y h©^n^? 
n#S#«««ififcfc*|jft3 1 *5<fctf 3 2 ft*UTVJ«. X U y hW> 
7 OttjA2 8 ttkUWi^(0^mM.2 9 Sftm*IftC2<f»t5* 

25 a*«ft*n-6n«iim*3 3*±r^«s2i[«3 4 t-r*. 



BNSDOCID: <WO. 02O75853A1 J_> 



WO 02/075853 



18 



PCT/JP02/02454 



0 1 9 fc&^T, Il*±tf»2^U 7 KDftlfn^ftjS 3 133 J; 
IK 3 2#fB2<B*3 4C#ftt5«^ S«« 2 fc*rr S»Jt«©Sfl 
«*{fc3SttS&l«*3 3 S2S«3 4«r)^^ Lfc# 

5 oT. ^©fcWfcMSS^ 3 5 Sgflffs;: .kO/hSfcg* 

*«Effl©*£^£2fH«3 4 1;, -f >^^37>xm^ 3 6 SIHTTSE. 

10 

(Ullfll 8) 

02 0«*%^©HISF!)1 8l!j;57>Ttgt^1-. 

15 ««aBifi|&T?, 02 0 CStiot, Bfritafc3rftli&#!K ^3 1* 
«fctf3 2 TILTHS. 7. U y hS©i&^ 2 8 £ttlt«±©l&*jft2 

*6A2 8*<ktf«mjGi 2 93W#lE"*-*««**n*tlJIHi«3 3* 

20 S&lfc«fctfSI2;*U y h©**Hfft©l*jft3 l&^tf 3 2*s«l1fitt 

S*«2fc#T*ttlt«©KJa&«ti:Sltt, !l2gil£ 
3 4#J©;£#, il(S«3 3*IJ:D*t^.'lfc* t '3T > Mtt3 4K:£ 
Iff 3 5£gffifT5 2:£k:«fc»3. iD^$^«ilT?flfrl07>ft 

25 



BNSOOCID: <WO. 



02075853A1_I_! 



WO 02/(175853 PCT/JP02/O2454 

19 



(mmm 1 9) 

is 2 1 \$*%w<Dnmm 1 9 t=k^7>x^-^«*^-r. 
5 ntm&s 1 ££^3 2 itLt^s. fcfcb. ^n^'nox u ? h 

XUy hS57©te^2 8 fc»»«±©J&«jS 2 9 

10 ft«j& 2 9 3&S#ft-r*ffl«S-€-n-?n«lfg«3 3 &£U:m2fg^3 4 

m 2 1 C*V»T» IlX'Jy h(D»jft3 138UJ61 «tt 3 3 C#fttS 

S«3 4l;tl*f 3 5$Mt§. *2^iJyKD*A3 2 

15 li^2«3 4 K:#ft-r&<Z>-e> 2 «4t3 4 C&tt£#M6±0>ffi 

LfctfoT, |2|«34M>^3'> 

>XSt^£J^Tfi) f rM©7>7:}-#14£#5 

20 giH±®*iJJ3©pJiigtt 

£l£tfT ZCXO^lggSttW*^ ft*J«l/TV»*. £07. 'J y HUSK: 

25 fb#o£#*fls7>x:J-g«&*:lT?#S. ^©7>7^g« 



BNSDOCID: <WO. 0207S853A1 J. 



WO (12/(175853 



20 



PCT/JP02/02454 



§5. 



<WO_ 02075B53A 1 . U 



WO 02/075853 PCT/J P02/02454 

21 

n * <d m m 

1. Wtttiib. 

a&Efcit* ©Ala sp * fc it mm k & n e> axfc * % 

10 (c* y j/ h«JS:i8Jt5^ tfci >K «HBStl**»c, » 1 # 2 # 

2. 7 5>h»i«*TmfcttS)t*ti:»*t5 
15 »#£ifB«©7i'? l :f-81I. 

3. mm®L<Dfa-sm-t)K mtz&Mm^&Lx , ifeftjaswsr^ it, 

it*5lf2«g©T>x^gtt 0 

20 

4. Huffi* y y r*B<Dtt&«8#«j d ticiO, tfJfE 2 oO* 
£ 8 DO © £ A # H S £ *l 5 

25 5. l&ISi!S£«©*t * w i: J: 0, t&E 2 o©# 



BNSDOCID: <WO O2075853A1_1_> 



WO 02/(175853 



22 



PCI7JP02/02454 



m m to m & & & m s $ ti 5 

6. mib^ ]) v hn<D-nzmm#i\z-S: < jg&i-a c t m * 9 , wie 

»*« 1 B*©7 yrtgl. 

7. WiBttWSda .fctfM IB i&teft, K«#£8£& 
10 1 Ett^^f^lSa. 

8. WE»lt*i»IB*ift«i:©MfcgB^#fi1-5 
fl*q( 1 ia^<DT yftlf. 

15 9. ScWSi. 

20 

25 



<WO 02075853A1 I > 



WO 02/075853 PCT/J P02/O2454 

23 

1 0 . M1E 2 ocD**S3f t t SfjfE 

t (o m t v t t * z *. tz mm t tz 
5 ii. wb^ y y h^o-gp^tc y r * * ^^fcti-jbDSfcteT^ 

10 ^ n * h y y T-yZf^l/y*^^, J- y ~f 4 ^ & V Z <D<J?t£ 

< t b-nzxmi&vtz 

1 3. iuSg^t, ItTlE 2 o® t-b-^^M^b 
15 tz 

20 i 2 tEforyftsi. 

15. WE* y !/ htt#3ftf T?l»T*:fcK£ft*;lv ^otulB2o 
25 ±3 it/ 



BNSDOCID: <WO 0207S853A1..L> 



WO 02/(175853 



24 



PCT/JP02/O2454 



5 

16. WE* !J y btt#fc«f»T*T*ttfc#tt$*i., #&*;h,fc-t 

*s it* 

15 m->kmi tzmMi<DT>T-fmw.o 

scats*:, mi mm) bmm*jn#hzmm m 

20 2iH*£) to2oci«i:»ij, 



<WO Q2075853A1_1_> 



WO 02/075853 PCT/JP02/02454 

25 

18. ifjfEjfeiftS-hScfc^T, lffllBSI&SlS&RttfcjK k 

mm* v y hn<D#&k&&A,t?.i&&&i&m.&\z2fti-&m&v % mm 
tkMm*. mmts&tfhom® mi mm) t (* 

l lB«©TVr 

10 19. WBiRlt*±Jw*svT:, *ej»**|StK»t*ij{Si t 

15 ltrE»l«l*K:***?-3isW-JiP*fcH»ia*ix, 
1 Et©7^ftgfc 
2 0. Huf3^M«±t*5^T, ttiaift«ffiirRttfejA (^) fc*ME 

mm* y v h tEf nis^i^t, 

25 w is * 2 n « t * ft * ^ # f+*P * fc «t $ h 1t 



BNSEXXID: <WO 02075B53M_L> 



WO 02/(175853 



26 



PCT/JP02/02454 



2 1 . buie* v v Yn^m^^m^m i tmnm 2#is 
* in? mis i * y y vaxxfm2 * y * b £ u 

£#*>5«# mi mm texvmmmt&Mvhsffi® {^2 mm t 

tfJfE3?2* U y bsJSJ|S2fll«SraoT*jS#J|Sl«Hj{»!:*><5»'fr, 

15 i»jftgu Et©7y7tgf. 

2 2. MfB* y y b«^jfc*Tll&lB*l#S»«fcilrlB»2#fi|t 

Hta-ft**-^ ^wnn^y ? b & £ 0* 2 * y yhtu *>o 
20 *Eajc2 5H-$lft#-c* ttriaifcit#*^ tufa 

t<D 2^<r>mm^^ , 

BfHSH 1 ^ y -7 b©**£*SlltrfB*2!R#fcS>5»£\ 
25 fc»4»l**^ «HB*2««K:^^^^^^^S)l^*Sf*Jii4fc|4»** 



BNSDOCID; <WO 02075853A1_I_> 



WO (12/075853 



27 



PCT/JP02/02454 



MfeU 2 #JggK:*5^T. fulfill 2 !S«H:^**^^#JP* 



2 4. «HE*iS«©^ttSr^ r^ym^t Ltz 



BNSDOCID: <WO 020756S3A1. 1_> 



WO 02/075853 PCT/JPO 2/02454 

1/26 

FIG. 1 




BNSDOCtD: <WO 02075853A1 J .: 



WO 02/075853 



PCT/JP02/02454 



(a) 



11 



VSWR 



5 
4 
3 
2 
1 



2/26 

FIG. 2 



9 



(b) 



VSWR 




BNSDOCID. <WO 02075S53A1_t> 



WO 02/075853 PCT/JP02/02454 

3/26 

FIG. 3 




BNSDOC1D: <WO Q2075B53A1 I > 



WO (12/(175853 PCT/JP02/02454 

4/26 

FIG. 4 



5 8 




BNSOOCID: <WO 02075553A1..I,: 



WO 02/075853 



PCT/JP02/02454 



5/26 

FIG. 5 




BNSDOCID: <WO 02075853A1 J_> 



WO ((2/075853 



PCT/JP02/02454 



6/26 

FIG. 6 




1 



BNSOOC1D; <WO_ 0207S853A1 J_> 



WO 02/075853 PCT/J P02/02454 

7/26 

FIG. 7 




BNSDOC1D: <W O Q2075BS3M I > 



WO 02/075853 PCT/JP02/02454 

8/26 

FIG. 8 




BNSDOCID: <WO 02075853A1 J. > 



WO 02/075853 PCT/JP02/02454 

9/26 




02075B53MX> 



WO 02/075853 



PCT/JP02/02454 



10/26 

FIG. 10 



8 




1 



BMSDOCiD <WO 02075B53A1J.: 



WO 02/075853 



PCT/JP02/02454 



11/26 

FIG. 11 




BNSDOCID: <WO 020758S3A1 J._> 



WO 02/075853 



PCT/JP02/02454 



12/26 

FIG. 12 



5 




BNSDOC1D: <WO. 02075853A1..I_> 



WO (12/(175853 PCT7JP02/02454 

13/26 

FIG. 13 




FIG. 14 




BNSDOCID; <WO. 02075B53AlJ_> 



WO 02/075853 PCT/JP02/0245-I 

14/26 

FIG. 15 




BNSDOCID: <WO 02075B53A) J_> 



WO 02/075853 



PCT/JP02/02454 



15/26 

FIG. 16 




BNSOOC1D: <WO 0207SB53A1 I > 



WO 02/075853 



PCT/JP02/02454 



16/26 





BNSOOCID: <WO 020758S3A 1 _ l_> 



WO 02/075853 



PCT/JP02/02454 



17/26 

FIG. 18 




BNSOOCID: <WO 02075853A1 J_> 



WO 02/075853 PCT/JP02/02454 

18/26 

FIG. 19 




2 



BNSDOCID: <WO. 



_02075853A1_l, > 



WO 02/(175853 PCTAJP02/02454 

19/26 

FIG. 20 




BNSDOCID: <W Q 02075853A1 I > 



WO 02/075853 PCT/JP02/02-I54 

20/26 

FIG. 21 




BNSDOCIO <WO 02075853A1_I_> 



WO (12/075853 



PCI7JP02/02454 



21/26 

FIG. 22 




1000 



FIG. 23 

1004 1003 




1006 1007 



BNSDOCID. <W O Q207SBS3A1 I > 



WO (12/075853 



PCT/JP02/02454 



22/26 

FIG. 24 




FIG. 25 



.1013 




BNSDOCID: <WO 02075eS3At_L.» 



WO 02/075853 



PCT/JP02/02454 



23/26 

FIG. 26 



5 




FIG. 27 



it 3500 

£ 3400 

H 3300 
If 3200 
*ft 3100 
if 3000 
2900 
(MHz) 2800 
2700 
2600 
2500 












































15 -10 -5 0 
A L[mm] 



.0207Se53A1_l_> 



WO (12/075853 PCT/JP02/02454 

24/26 

FIG. 28 



100 




103 



BNSOOCID: <WO 02075653A1J_> 



WO (12/075853 



PCT/JPU2/02454 



25/26 



1 
1 


/IX W 


o 




o 
O 


ipp m,tm 


/I 




jr 
t> 




D 




"7 

/ 


A v v r bp 


Q 

O 






"2 i i %*i kill 
a J J r bp 


1 n 


A V V T BP 


1 i 
I i 








I o 


JPn Earn r 


•1 A 




1 K 

I o 








1 "7 


4a» O /Til I "7/7 ^7 v y "7 "7 


1 O 


•tegr o /nil "7/7 ytr K y *7 JZ. 


M ft 

1 9 




2 U 








o o 




O Q 
O 




O A 




£ O 








O "7 


w —fin a 

J J BP OP 


2 8 


A U hali(D5pH 


2 9 


y> A. fSRn Vrfl /r^- k. 


3 0 




3 1 




3 2 




3 3 




3 4 




3 5 





BNSOOCID: <W0 02075853A !..!_> 



WO 02/075853 



PCT/JP02/02454 



26/26 

3 6 -f i/$f$$>X** 

i o o mm 

1 0 1 

i o 2 fsfcji 

1 0 0 0. 1 006 

1 0 0 1 . 1 0 0 7 *fi3f 

1 0 0 2 %MWfc 

1003 =i>x>-y- 

1004 =i >x>-y- 

1005 fg#Sfl)rtSUSfi: 

1 0 0 8-1 0 1 1 A:^ >t 0 -?>*^t4©Ja;&tSrt#1± 

10 12 VSWR=3(DP3 



BNSOOCID: <WO 020758S3A1 J_: 



<i9) mftto&m^m®M 

(43) iB^HB 
2002 5-9 R 26 B (26.09.2002) 




PCT 



(10) DPS 
WO 02/075853 Al 



(5D mmmxm 1 : 

(21) gR£ftM#^: 

(22) @&£Uf§B: 
(25) 

(26) mf&QtEHDW: 



HOIQ 13/08 

PCT/JP02/02454 
2002 ^3 ft 15 B (15.03.2002) 



(30) S5fc*i-T-$: 

&BI200I -073733 2001 ^3 ft 15 B (15.03.2001 ) JP 

(71) ffiaAf#S£»<±T©»£SI--3lvc;:1BTtt 
SS£Sttxt£*± (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T 571-8501 XBRiSP^Hrff 
**FW 1 0061* Osaka (JP). 



(72) 

(75) *Wt/aiIA<'#Bl:o^T©^: 

(FllKUSHIMA,Susumu) [JP/JP]: T 576-0021 XfRJfr 
XBrfr 6-5-4 0 7 Osaka OP). SB Ktt 

(YUDA.Naoki) [JP/JP): T 573-0092 *B£ffr #7?rti3§fi 
ffiBj 5-2-5 0 7 Osaka (JP). 

(74) ft 3 A: isB Xt& . *HlWAHASHLFumio et al.): T 
571-8501 *Elff nRH?*^nil 1 0 0 6#Jfe«TF 
m§l^m^5e^ttrt Osaka (JP). 

(81) ^g^SfBA;: CN.JP.US. 

(84) fS£S ffcitf;: 3 — P^/<t#fflF (AT, BE, CH, CY, 1)E, 
DK, ES, Kl, FR, Gli. GK, IE. IT, LU, MC, NL, PT, SE, TO). 

- *3E» 

/«X*7 



(54) Title: ANTENNA APPARATUS 
(54) ftWOZft: 7>x-fgit 




m 

IT) 
00 

m 
© 

o 



(57) Abstract: A small-sized antenna apparatus with wide-band frequency characteristics suitable for loading on a mobile com- 
munication equipment. This antenna apparatus comprises a platelike radial element (radial plate) and a ground plate opposite it in 
parallel. The power feed section is located nearly at the center ofthe rim edge section of the radial plate and supplies a high-frequency 
signal. The shon-circuiting section short-circuits the radial plate and the ground plate near the power feed section. Two resonators 
arc formed on the radial plate by providing a slit in the rim edge section nearly facing the power feed section, lite coupling degree 
ofthe two resonators is optimized by adjusting the shape or dimensions of this slit or loading a reactance clement or a conductor 
plate on the slit Thus, a small-sized and short antenna is obtained with suitable characteristics. 
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